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(54) Downhole arrangement for acquiring well information 

(57) An arrangement for continuously acquiring 
downhole information from an oil or gas producing well 
comprises a pipe hanger (18) suspended in the produc- 
tion tubing (2) above its thermal expansion joint (7) and 
near the production packer (8). Apipe<23) is suspended 
in the hanger (18) and extends into tlie producing zones 
(8,9) of the well. The pipe (23) is carrying instruments 
(24) for continuously monitoring local well conditions, 
the instrument signals being conveyed to the top of the 
well through instrument cables (14) running along the 
pipe (23). through the hanger (18) and further up along 
the production tubing (2). The pipe (23) also carries slide 
valves (25) operable through control lines (27) and 
packers (28) following the path of the instrument cables 
(14), These slide valves and packers permit separate 
testing of the Individual production zones (8,9) of the 
well. 
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(54) Downhole arrangement for acquiring well information 

(57) An arrangement for continuously acquiring 
downhole infomnation from an oil or gas producing well 
comprises a pipe hanger (16) suspended In the produc- 
tion tubing (2) above Its thermal expansion joint (7) and 
near the production packer (6). A pipe (23) is suspended 
in the hanger (16) and extends into the producing zones 
(8.9) of the well. The pipe (23) is carrying instruments 
(24) for continuously nrxxiitoring local well conditions, 
the instrument signals being conveyed to'the top of the 
well through instrument cables (14) running along the 
pipe (23). through the hanger (18) and further up along 
the production tubjng (2). The pipe (23) also carries slide 
valves (25) operable through control lines (27) and 
packers (28) following the path of the instrument cables 
(14). These slide valves and packers pemrtit separate 
testing of the individual production zones (6,9) of the 
well. 



Fig. 2 
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Description 

The present invention relates to an arrangement tor 
continuously Acquiring downhole infornnation from an oil 
or gas producing well, comprising instruments suspend- s 
ed in the production tubing near the bottom thereof and 
above an expansion joint located near the production 
packer of the well, at least one instrument cable running 
from the instruments up along the production tubing. 

Gathering downhole data has been become in- 10 
creasingly more common in new wells. The main reason 
for this is to get access to more information and thereby 
improve the reservoir management for the well or field. . 
Acquisition of additional dovi/nhoie Information Is one 
method of increasing the production and ultimate recov- 
ery and is therefore regarded as an important factor In 
any yietd increasing progiam. 

Until about ten years ago almost all downhole Infor- 
mation was collected by intervention with wireline oper- 
ated tools. These gave important data, but only for a lim- 20 
Ited period of time. The cost associated with these op- 
erations were also high. Later, when wells became de- 
viated and also horizontal, such intervention had to be ' 
performed by use of coiled tubing, e.g. as described In 
EP-A2-0 5c36 223, which is hereby included by refer- 2S 
ence. The cost of such operations were ver/ high and : 
sometimes difff :;ult ^o justify. 

In later years, permanently Instated instruments 
have taken over an increasingpart of thedatac^ollectlon, 
in particular regarding pressure arid xemperature. These 30 
new systems have revealed high reliability and much 
more information, and in many fields they are pianrved 
for in roosX of the production wells. Some oil companies 
now Install permanent downhole instruments fo: pres- 
sure and temperature as part of the standard compie- 3S 
tlon. 

The permanent systems mentioned abcv9 are 
placed at the bottom of the production tubing, ab<Dve Ihe 
production packer This results in the instruments being 
situated a substantial distance from the producing res- 40 
ervoir level. This distance may typically be from 100 m 
up to 600 m. Although the data obtained this way has 
been of great value to the reservoir engineer in planning 
the field development, the kx^ation of the snstrumerUs a 
conslderabJe distance above th© producing reservoir 45 
will limit and restrict further erpanslon of reservoir con- 
trol and prohibit the collection of information from indi- 
vidual reservoirs in one well or from various locations in 
a horizontal well. 

The object of the present invention is therefore to so 
avoid or at least substantially alleviate the shortcomings 
of the prior art systems as regards ciD'wnhole inforfTOtion 
acquisition and/cr productran riicniiorng and control. . 

According to the Lnventjon, this is obtained by an 
arrangement as recited in the. introductory paragraph ss 
above, the arrangement being characterized in that the 
instruments are arranged in an elongate member sus- 
pended in a hanger arranged in the production tubing 
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above the expansion joint and extending into the pro- 
ducing part of the well below the packer, said hanger 
having at least one production flow channel there- 
through and at least one passage for said at least one 
instrument cable. 

Further advantageous'features of the invention are 
recited in the dependent claims! 

With an arrangement according to the invention the 
instruments can be placed and will be recording at the 
producing intervals. The production tubing may be ex- 
tended down to the producing intervals while serving as 
an instrument carrier, providing for annular or tubing flow 
in the liner section. Cables and control lines can be rout- 
ed to the lower part of the well without any operational 
conflicts with other completion components and wili not 
be Influenced by thermal expansion of the tubing. Mon- 
itoring can 2ake place at perforation intervals and may 
include pressure, temperature, flow and sand detection, 
acoustic measurements, etc. Furthermore, continuous 
nrK>nitoring of temperature along the entire well from the 
bottom perforation to the top of the well car» be obtained 
by the use of optical fibres deployed after completion. 
Control and testing of individual reservoir intervals or 
various sections in a horizontal well can be obtained by 
opening^or closing for production or injection. Neverthe- 
less, fogging of the weil can still be performed with 
standard cogging tcois. - 

For bettor understanding of the invention it will be 
described in the fcilowing with reference to the exempli- 
fying embodiments shown in the appended drawings, 
wherein ' 

Figure 1 shows, partly in k>ngitudinal section, a part 
of a well provided witfi an arrangement according 
to a first embodiment of the invention; 

Fsgure 2 shows, partly in tongitudinal section, a part 
of a well provfcied with a second embodiment of the 
present invention; 

Figure 3 shows a cros;s section along the line lll-IN 
in Figure 1; and 

Figu? e 4 shows a cross section along the line VI-VI' 
in Figure 2. 

The wells shown in Figures 1 and 2 both have a 
casing 1 . production tubing 2 extending upv/ards to the 
top of the well from a pup joint 3, a iiner 4 suspended in 
a liner hanger 5 near the tower end of the casing 1, and • 
a production packer 6 sealing the annul us between thd < 
casing 1 and the ;jner 4. At the upper end of the liner 4;^ 
an expansron joint 7 is provided. The section of -he liridr 
4 remote from the expansion joint 7 ejdends into the pro- 
ducing part of the wall, two productbn zonss 8 and 9 
being shown. ■ . : ^ 

Referring now to Figure 1 , between the upper, slid- 
ing part of the expansion joint 7 and the pup joint 3 a 
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hanger 10 according to the invention is installed. This 
hanger, the cross section of which is shown in Figure 3, 
has a central bore 11 and a plurality of production flow 
channels 12 spaced in the hanger body about the cen- 
tral bore 11. Between the flow channels 12 the hanger s 
body is provided with passages^ 3 for instrument cables 
1 4 and/or control lines. 

In the central bore 11 of the.^Langer 10 an elongate 
member 1 5, e.g. in the form of a'2-3/8" pipe, is suspend- 
ed. The pipe 1 5 extends into the production resen^oir of io 
the well and contains instrument carriers 16 located in 
the production zones 8 and 9. The instrumentation cable 
1 4, which runs from the top of the well along the outside 
of the production tubing 2, traverses the hanger 1 0 from 
the outside thereof through the passage 1 3 to the annu- is 
lar space delimited by the liner 4 and the elongate mem- 
ber or pipe 15. The cable 14 then runs along the pipe 
16 to the instrument carriers 16. . 

When the production tubing 2 expands or ccmtracts' 
due to temperature changes, the relative nrxwement in so 

-fite^xpanston joint:? Tnayi)e several meters. However, 

this movement will cause no strain In the instrument ca- 
ble 146ince there will be no relative movement between 
the lower end of the production tubing 2; the hanger 10 
and the elongate member 15 to which the instrument 2S 
cable 1 4 is attached. ^ — < ; \ i r ^ 

To avoid leakage from, the liner 4 tP thje annulus : 
above the production packerr 6. the passage 13 for th^^ 
instrument cable 14 through the hanger;1Q:is clos^rbyi - 



suitable means, e.g. a compression frtting;t7i 



30 



It Will be understood that if the elongate member 1 5 
is a pipe, its flow channel and the connectjed.oentral bore . 
11 of the hanger 10 may serve as a production flow 
channel so as to minimize the flow restrtetion caused by 
the hanger 10. 35 

The instrument carriers 16 will permit monitoring of 
pressure and temperature for the indivkJual production 
zones, alk>w acoustic measurements and the recording 
of other parameters. Hydraulic lines may be run along 
with the instrument cables for control functions or injec- : 40 
tion purposes. 

Turning now to Figures 2 and 4, a second embodi- 
ment of the inventbn is shown. Here, the hangar 18 has . 
a single production flow channel 19, the central axis 20 
of which being kxated to one side of a central plane 21 4S 
through the packer 18, while the instrument cable and 
control line passages 13 are kxjated on the opposite 
side of said central plane. 

Concentrically with the flow channel 19 an elongate 
member 23 in the fomri of an e.g. 4-t>S" pipe is suspend- , so 
ed in the hanger 18 and is extending down into the pro- 
duction part of the well insWe the liner 4.; In the produc- - 
tion zones 8, 9 the pipe 23 carries instrument carriers 
24 and slide valves 25 able to cover oruncover ports 26 r , 
in the pipe 23. The sifde valves 25 are hydraulfcalty op^ ; ss ^ 
erated through, coatrol lines 27 running along with th-e 1 1 - 
instrument jcablesri 4. i • - < ; . . r . ^ 
Between the individual production zones 8,9 a 



packer element 28 is arranged to enable sealing the an- 
nulus between the liner 4 and the pipe 23. Thus, by set- 
ting the packer 28 and closing the slide valve 25 in the 
production zone 8 while leaving the valve 26 open in the 
zone 9, the production from the zone 9 may be tested 
and measured, e.g. by means of a flow measuring de- 
vk:e arranged in the nearest instrument carrier 24 locat- 
ed above the open valve. 

The various elements used in conjunction with the 
present invention, like e.g. the expansion joint 7. the in- 
strument carriers 16, 24 and their instruments, the slide 
valves 25, the packers 6 and 28 and the instrument ca- 
bles and control lines 24, 27, will all be known to the 
skilled person and need not be described in further detail 
in this specification. 

While the inventton has been described with partic- 
ular reference to two embodiments, it will be understood 
that the inventon is not limited thereto and it will be ap- 
preciated by those skilled in the art that varlatbns and 
modifications may be made without departing from the 
spirit of the inraition or the so^e of thebappeaded- 
claims. 



Claims 

1. . An arrangement for continuously acquiring down- 
hole information from an oil or gas producing well, 
comprising instruments (16,24) suspended in th^ 

production tubing (2) near the bottom thereof and 
above an expansioh joint (7) located near the pro- 
duction packer (6) of the well,v at ^east ope instru- 
ment cable (14) running from the instruments 
(16.24) up^Iong the productton tubing (2), 
characterized in that the instruments (16.24) are ar- 
ranged in an elongate member (15.23) suspended 
in a hanger (1 0. 1 8) arranged in the production tub- 
ing above the expansion joint (7) and extending into 
the> producing part (8,9) of the well betow the pro- 
duction packer (6), said hanger (10,18) having at 
least one productbn flow channel (12,19) there- 
through and at least one passage (13) for said at 
least one instrument cable (14). 

2. An arrangement according^to claim 1 , 
characterized in that said passage (13) extends 
from the outside of the hanger (10,18) to an annular 
space surrounding said eksmgate member (15.23). 

3. An arrangement according to claim 1 or 2. • 
characterized in that the etongate member is a pipe 

(15.23)..:-,:-'^- fk. :;:-.v.-f: r .± .-. ■ 

4. An arrangenient accordlngto claim 3. 
characterized in Lthiat'the flow channel of said pipe 
ist in flow- communication with a productton flow 
channel (11- 19) in the hanger. 
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5. An arrangement according to claim 4, 
characterized in that said pipe (23) is provided with 

at least one slide valve (25) for uncovering or clos- : 
ing openings (26) in the wall of said pipe (23), 

5 

6. An arrangement according to claim 5; 
characterized in that said slide valve (25) is hydrau- 
lically operated and is connected to a control line 
(27) running through the pipe hanger (18). 

7. An arrangement according to claim 5 or 6, 
characterized in that said pipe (23} is provided with 
a plurality of slide valves (25), each associated with 
a respective production zone (8,9), said zones (8,9) 
and slide valves (25) being separated by at least is 
one packer (28) arranged on said pipe (23). 

8. An arrangement according ?o claim 1 or 2, 
characterized in that said hanger (10.18) is provid- 
ed with a plurality of passages (13) for instrument 20 
cables (1 4) and contro" lines (27). 

9. An arrangement according to claim 8, 
characterized in that said hanger (10) is provided 
with a plurality of productran flow channels (11 ,12). 

10. An arrangement accoiding to cl8:i!T6\3, 
characterized In that said hanger (18) is provided 
with a single r5rc<Suction flow channs! (1 9) having its 
central axis (20) located to one side of a central so 
plane (21) through thfi hanger (18), the instrument 
cable and control iine passages (13) being located 

on the opposite side of said central plane (21). 

■I 35 
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(54) Downhole arrangement for acquiring well information 

(57) An arrangement for continuously acquiring 
downhole information from an oil or gas producing well 
comprises a pipe hanger (18) suspended in the produc- 
tion tubing (2) above its thermal expansion joint (7) and 
near the production packer (6). A pipe (23) is suspended 
in the hanger (1 8) and extends into the producing zones 
(8,9) of the well. The pipe (23) is carrying instruments 
(24) for continuously monitoring local well conditions, 
the instrument signals being conveyed to the top of the 
well through instrument cables (14) running along the 
pipe (23), through the hanger (18) and further up along 
the production tubing (2). The pipe (23) also carries slide 
valves (25) operable through control lines (27) and 
packers (28) following the path of the instrument cables 
(14). These slide valves and packers permit separate 
testing of the individual production zones (8,9) of the 
well. 
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Description 

The present invention relates to an arrangement for 
continuously Acquiring downhole information from an oil 
or gas producing welL comprising instruments suspend- s 
ed in the production tubing near the bottom thereof and 
above an expansion joint located near the production 
packer of the well, at least one instrument cable running 
from the instruments up along the production tubing. 

Gathering downhole data has been become in- 
creasingly more common in new wells. The main reason 
for this is to get access to more information and thereby 
improve the reservoir management for the well or field. 
Acquisition of additional downhole information is one 
method of increasing the production and ultimate recov- ?5 
ery and is therefore regarded as an important factor in 
any yield increasing program. 

Until about ten years ago almost all downhole infor- 
mation was collected by intervention with wireline oper- 
ated tools. These gave important data, but only for a lim- 20 
ited period of time. The cost associated with these op- 
erations were also high. Later, when wells became de- 
viated and also horizontal, such intervention had to be 
performed by use of coiled tubing, e.g. as described in 
EP-A2-0 586 223. which is hereby included by refer- 25 
ence. The cost of such operations were very high and 
sometimes difficult to justify 

In later years, permanently installed instruments 
have taken over an increasing part of the data collection, 
in particular regarding pressure and temperature. These 30 
new systems have revealed high reliability and much 
more information, and in many fields they are planned 
for in most of the production wells. Some oil companies 
now install permanent downhole instruments for pres- 
sure and temperature as part of the standard comple- 
tion. 

The permanent systems mentioned above are 
placed at the bottom of the production tubing, above the 
production packer This results in the instruments being 
situated a substantial distance from the producing res- ^0 
ervoir level. This distance may typically be from 100 m 
up to 600 m. Although the data obtained this way has 
been of great value to the reservoir engineer in planning 
the field development, the location of the instruments a 
considerable distance above the producing reservoir 
will limit and restrict further expansion of reservoir con- 
trol and prohibit the collection of information from indi- 
vidual reservoirs in one well or from various locations in 
a horizontal well. 

The object of the present invention is therefore to 
avoid or at least substantially alleviate the shortcomings 
of the prior art systems as regards downhole information 
acquisition and/or production monitoring and control. 

According to the invention, this is obtained by an 
arrangement as recited in the introductory paragraph 
above, the arrangement being characterized in that the 
instruments are arranged in an elongate member sus- 
pended in a hanger arranged in the production tubing 



above the expansion joint and extending into the pro- 
ducing part of the well below the packer, said hanger 
having at least one production flow channel there- 
through and at least one passage for said at least one 
instrument cable. 

Further advantageous features of the invention are 
recited in the dependent claims. 

With an arrangement according to the invention the 
instruments can be placed and will be recording at the 
producing intervals. The production tubing may be ex- 
tended down to the producing intervals while serving as 
an instrument earner providing for annular or tubing flow 
in the liner section. Cables and control lines can be rout- 
ed to the lower part of the well without any operational 
conflicts with other completion components and will not 
be influenced by thermal expansion of the tubing. Mon- 
itoring can take place at perforation intervals and may 
include pressure, temperature, flow and sand detection, 
acoustic measurements, etc. Furthermore, continuous 
monitoring of temperature along the entire well from the . 
bottom perforation to the top of the well can be obtained 
by the use of optical fibres deployed after completion. 
Control and testing of individual reservoir intervals or 
various sections in a horizontal well can be obtained by 
opening or closing for production or injection. Neverthe- 
less, logging of the well can still be performed with 
standard logging tools. 

For better understanding of the invention it will be 
described in the following with reference to the exempli- 
fying embodiments shown in the appended drawings, 
wherein 

Figure 1 shows, partly in longitudinal section, a part 
of a well provided with an arrangement according 
to a first embodiment of the invention; 

Figure 2 shows, partly in longitudinal section, a part 
of a well provided with a second embodiment of the 
present invention: 

Figure 3 shows a cross section along the line lIl-Ul 
in Figure 1 : and 

Figure 4 shows a cross section along the line VI -VI 
in Figure 2. 

The wells shown in Figures 1 and 2 both have a 
casing 1, production tubing 2 extending upwards to the 
top of the well from a pup joint 3, a liner 4 suspended in 
50 a liner hanger 5 near the lower end of the casing 1 , and 
a production packer 6 sealing the annulus between the 
casing 1 and the liner 4. At the upper end of the liner 4, 
an expansion joint 7 is provided. The section of the liner 
4 remote from the expansion joint 7 extends into the pro- 
55 ducing part of the well, two production zones 8 and 9 
being shown. 

Referring now to Figure 1 , between the upper slid- 
ing part of the expansion joint 7 and the pup joint 3 a 
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hanger 10 according to the invention is installed. This 
hanger the cross section of which is shown in Figure 3, 
has a central bore 11 and a plurality of production flow 
channels 12 spaced in the hanger body about the cen- 
tral bore 11. Between the flow channels 12 the hanger s 
body is provided with passages 1 3 for instrument cables 

1 4 and/or control lines. 

In the centra! bore 11 of the hanger 10 an elongate 
nnember 15, e.g. in the form of a 2-3/8" pipe, is suspend- 
ed. The pipe 1 5 extends into the production reservoir of io 
the well and contains instrument carriers 16 located in 
the production zones 8 and 9. The instrumentation cable 
1 4, which runs from the top of the well along the outside 
of the production tubing 2. traverses the hanger 1 0 from 
the outside thereof through the passage 1 3 to the annu- is 
lar space delimited by the liner 4 and the elongate mem- 
ber or pipe 15. The cable 14 then runs along the pipe 

15 to the instrument carriers 16. 

When the production tubing 2 expands or contracts 
due to temperature changes, the relative movement in 20 
the expansion joint 7 may be several meters. However, 
this movement will cause no strain in the instrument ca- 
ble 1 4 since there will be no relative movement between 
the lower end of the production tubing 2. the hanger 10 
and the elongate member 15 to which the instrument 25 
cable 14 is attached. 

To avoid leakage from the liner 4 to the annulus 
above the production packer 6. the passage 13 for the 
instrument cable 14 through the hanger 10 is closed by 
suitable means, e.g. a compression fitting 17. 30 

It will be understood that if the elongate member 15 
is a pipe, its flow channel and the connected central bore 
11 of the hanger 10 may serve as a production flow 
channel so as to minimize the flow restriction caused by 
the hanger 10. 35 

The instrument carriers 16 will permit monitoring of 
pressure and temperature for the individual production 
zones, allow acoustic measurements and the recording 
of other parameters. Hydraulic lines may be run along 
with the instrument cables for control functions or injec- 40 
tion purposes. 

Turning now to Figures 2 and 4, a second embodi- 
ment of the invention is shown. Here, the hanger 1 8 has 
a single production flow channel 1 9, the central axis 20 
of which being located to one side of a central plane 21 45 
through the packer 18, while the instrument cable and 
control line passages 13 are located on the opposite 
side of said central plane. 

Concentrically with the flow channel 1 9 an elongate 
member 23 in the form of an e.g. 4-1/2" pipe is suspend- so 
ed in the hanger 18 and is extending down into the pro- 
duction part of the well inside the liner 4. In the produc- 
tion zones 8, 9. the pipe 23 carries instrument carriers 
24 and slide valves 25 able to cover or uncover ports 26 
in the pipe 23. The slide valves 25 are hydraulically op- 55 
erated through control lines 27 running along with the 
instrument cables 14. 

Between the individual production zones 8,9 a 



packer element 28 is arranged to enable sealing the an- 
nulus between the liner 4 and the pipe 23. Thus, by set- 
ting the packer 28 and closing the slide valve 25 in the 
production zone 8 while leaving the valve 25 open in the 
zone 9, the production from the zone 9 may be tested 
and measured, e.g. by means of a flow measuring de- 
vice arranged in the nearest instrument carrier 24 locat- 
ed above the open valve. 

The various elements used in conjunction with the 
present invention, like e.g. the expansion joint 7, the in- 
strument carriers 16, 24 and their instruments, the slide 
valves 25, the packers 6 and 28 and the instrument ca- 
bles and control lines 24, 27, will all be known to the 
skilled person and need not be described in further detail 
in this specification. 

While the invention has been described with partic- 
ular reference to two embodiments, it will be understood 
that the invention is not limited thereto and it will be ap- 
preciated by those skilled in the art that variations and 
modifications may be made without departing from the 
spirit of the invention or the scope of the appended 
claims. 



Claims 

1. An arrangement for continuously acquiring down- 
hole information from an oil or gas producing well, 
comprising instruments (16,24) suspended in the 
production tubing (2) near the bottom thereof and 
above an expansion joint (7) located near the pro- 
duction packer (6) of the well, at least one instru- 
ment cable (14) running from the instruments 
(16,24) up along the production tubing (2). 
characterized in that the Instruments (16.24) are ar- 
ranged in an elongate member (15,23) suspended 
in a hanger (10,18) arranged in the production tub- 
ing above the expansion joint (7) and extending into 
the producing part (8,9) of the well below the pro- 
duction packer (6), said hanger (10,18) having at 
least one production flow channel (12,19) there- 
through and at least one passage (13) for said at 
least one instrument cable (14). 

2. An arrangement according to claim 1 , 
characterized in that said passage (13) extends 
from the outside of the hanger ( 1 0, 1 8) to an annular 
space surrounding said elongate member (15,23). 

3. An arrangement according to claim 1 or 2, 
characterized in that the elongate member is a pipe 
(15,23). 

4. An arrangement according to claim 3, 
characterized in that the flow channel of said pipe 
is in flow communication with a production flow 
channel (11,19) In the hanger. 
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5. An arrangement according to claim 4.. 
characterized in that said pipe (23) is provided with 
at least one slide valve (25) for uncovering or clos- 
ing openings (26) in the wall of said pipe (23). 

5 

6. An arrangement according to claim 5, 
characterized in that said slide valve (25) is hydrau- 
lically operated and is connected to a control line 
(27) running through the pipe hanger (18). 

10 

7. An arrangement according to claim 5 or 6. 
characterized in that said pipe (23) is provided with 
a plurality of slide valves (25), each associated with 
a respective production zone (8.9), said zones (8,9) 
and slide valves (25) being separated by at least ^5 
one packer (28) arranged on said pipe (23). 

8. An arrangement according to claim 1 or 2. 
characterized in that said hanger (10,18) is provid- 
ed with a plurality of passages (13) for instrument 20 
cables (14) and control lines (27), 

9. An arrangement according to claim 8: 
characterized in that said hanger (10) is provided 
with a plurality of production flow channels (11,12). 25 

10. An arrangement according to claim 8, 
characterized in that said hanger (18) is provided 
with a single production flow channel ( 1 9) having its 
central axis (20) located to one side of a central 30 
plane (21) through the hanger (18), the instrument 
cable and control line passages (13) being located 

on the opposite side of said central plane (21 ). 
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(54) Downhole arrangement for acquiring well information 

(57) An arrangement for continuously acquiring 
downhole information from an oil or gas producing well 
comprises a pipe hanger (18) suspended in the produc- 
tion tubing (2) above its thermal expansion joint (7) and 
nearthe production packer (6). A pipe (23) is suspended 
in the hanger (18) and extends into the producing zones 
(8,9) of the well. The pipe (23) is carrying instruments 
(24) for continuously monitoring focal well conditions, 
the instrument signals being conveyed to the top of the 
well through instrument cables (14) running along the 
pipe (23), through the hanger (18) and further up along 
the production tubing (2). The pipe (23) also carries slide 
valves (25) operable through control lines (27) and 
packers (28) following the path of the instrument cables 
(14). These slide valves and packers permit separate 
testing of the individual production zones (8,9) of the 
well. 
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